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control means included j£ said actuator for controlling the actuator based on the amount 
of torque detected by said torqAe detection means. 



Claim 2 has been canceled. 



Please amend Claim 3 as follows: 



jK 



3 . (Amended) The joint contybl apparatus according to Claim 1 , wherein the actuator 
includes: 

a motor unit that generates the/torque depending on a supplied drive current; 
a torque amplification unitythat amplifies the torque generated by said motor unit, and 
transmits the torque to the actuator; and 

motor control means in/luded in said motor unit for controlling said motor unit by 
supplying said motor unit wijh a level of drive current based on externally provided control 
information. 
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Please amend Claim 4 as follows: 
^ 4. (Amended)" A joint control method^r controlling the movement of a robot joint 

in which the joint includes a first link and a s/ond link where the first link is rotated about a 
J predetermined axis with torque generated by/he apparatus, said method including: 

a first step of de tecting a drive c^ent of the actuator using an electric current detection 

means included in the actuator; 

a second step of detecting A amount of torque based on the drive current detected by the 
electric current detection means/Using torque detection means included in the actuator; and 

a third step of contro^ng the actuator using control means based on the amount of torque 
detected in said second stfp. 




Claim 5 has been canceled. 

\ 
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Please amend Claim 6 as follows: 




l 6. (Amended) A robot device including a joint control apparatus for controlling 

ff * the movement of the joint, which includes a first/link and a second link where the first link is 
rotated about a predetermined axis with torque generated by the apparatus, said apparatus 

comprising: 

an actuator; 

electric current detection means/ncluded in said actuator for detecting a drive current of 
the actuator; 

torque detection means included in said actuator for detecting the amount of torque based 
on the drive current detected by/said electric current detection means; and 

control means included in said actuator for controlling the actuator based on the amount 
of torque detected by said torque detection means. 



\ 



Claim 7 has been canceled. 
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Please amend Claim 8 as follows: 



8. (Amended) The robot device according to Claim 6, wherein the actuator includes: 
a motor unit that generates the torque depending on J supplied drive current: 

a torque amplification unit that amplifies the toyque generated by said motor unit, and 
transmits the torque to the actuator; and 

motor control means included in said mot<Sr unit for controlling said motor unit by 
supplying said motor unit with a level of drive ycurrent based on externally provided control 
information. 

Please amend Claim 9 as followsQ 

9. (Amended) A robot device control method having a joint mechanism for 
controlling the movement of a the joint, which includes a first component and a second 
component where the first component is rotated about a predetermined axis with torque that is 
output from the actuator through an/output axis of the actuator, comprising: 

a first step of detecting an electric current value of the drive current of the actuator using 
electric current detection means included in the actuator; 

a second step of detecting a level of a torque created by an external force applied to the 
output axis of the actuator based on the detected electric current value using control means 
included in said actuator; and 

a third step o/ controlling the actuator using control means included in said actuator such 
that the torque cr/ated by the external force applied to the output axis of the actuator can be 



removed based on a detected result obtained in said second step. 
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Claim 10 has been canceled. 



1 1 , ( Amended) A robot device having £ pair of leg units in each of which a lower leg 
unit is connected to a thigh unit through a knee/oint mechanism, and a foot unit connected to the 
lower leg unit through an ankle joint meonanism, said pair of leg units being driven in a 
predetermined pattern such that a walking /operation is performed wherein said foot units of said 
\ leg units alternately touch a walking pajn on which the robot device is placed said robot device 
comprising : 

an actuator, provided in said' ankle joint mechanism, generating a rotation torque whose 
level depends on a drive current for rotation-driving said foot unit on a predetermined axis; 

electric current detection means included in said actuator for detecting an electric current 
value of the drive current of tne actuator; 

torque detection means included in said actuator for detecting a level of torque created by 
an external force applies to the output axis of the actuator based on the electric current value 
detected by said electric current detection means; and 

control mean^included in said actuator for controlling the actuator based on a detection 
result from said torgue detection means such that the external force applied to the output axis of 
the actuator can be removed. 



^Mease amend £laim 12 as follows: 



*™1 

12. / (Amended) The robot device according to Claim 11, said actuator comprising: 



a motor unit generating the rotation torque depending on a supplied drive current; 
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a torque amplification unit amplifying the rotation to/que generated by said motor unit, 
and transmitting the torque to said output axis; and 

motor control means included in said motor uifit for controlling said motor unit by 
supplying said motor unit with the drive current atya level according to externally provided 
control information. 



JPlease amend Claim 13 as followsPj 



& 

13. (Amended) A method of controlling a robot device having a pair of leg units in 
which a lower leg unit is connected to a thigh unit through a knee joint mechanism, and a foot 
unit is connected to the lower leg unit through an ankle joint mechanism, said pair of leg units 
being driven in a predetermined pattern such that a walking operation is performed wherein said 
foot units of said leg units alternately/touch a walking path one which the robot device is placed, 
said method comprising: 

a first step of detecting ai/electric current value of the drive current using electric current 
detection means included in an/ actuator in said ankle joint mechanism, and generating a rotation 
torque whose level depends on a drive current for rotation-driving said foot unit on a 
predetermined axis; 

a second step off detecting an externally applied torque using external torque detection 
means included in saia actuator, where said external torque is determined by creating an external 
force applied to the dutput axis of the actuator based on the detected electric current value; and 

a third step of controlling the actuator using control means included in said actuator, 



based on a detection result obtained in said second step, such that the external force applied to 
the output axis/of the actuator can be counteracted. 
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IV/ 




/ Please amend Claim 14 as follows: ( 

/ 

14. (Amended) A joint device in whjch a first link connected to a second link is freely 

/ 

rotatable about a predetermined axis, the joiijf device comprising 

an actuator generating rotation torque for rotation-driving, said first link about said 
predetermined axis, 

said actuator comprises: 
a motor unit generating the/otation torque; and 

motor control means included in said motor unit for controlling the rotation torque output 



from said motor unit. 



^ Please amend Claim 16 as follows: 



16. (Amended) A robot device ha/ing a joint mechanism in which a first component 
is connected to a second component in a freely rotating manner about on a predetermined axis, 
and 

an actuator generating a rotation torque for rotation-driving said first component about 
the predetermined axis, said actuator comprising: 

a motor unit generating tme rotation torque; and 

motor control means i/cluded in said motor unit for controlling the rotation torque output 
from said motor unit. 
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Please add new Claim 18 as follows: 



1 8. (New) A control apparatus for controlling a joint mechanism comprising: 

** "AW*. 

a second link connected to said first/ link being capable of rotating around a 
predetermined axis; 

a motor for rotating said first link afound said predetermined axis on the basis of a 
rotation torque output through an output axis of the motor; and 

control means for controlling saidyjoint mechanism; 
wherein / 

said motor has a motor case /hat includes a rotation axis, drive means for driving said 
rotation axis, electric current detection means for detecting an electric current value of the drive 
current of the motor, and external force torque detection means for detecting a torque applied to 
the output axis of the motor^ased on the electric current value detected by the electric current 
detection means in said motor case, and wherein 

said control means controls said joint mechanism based on said external force torque 
detected by said external force torque detection means. 
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{please add new Claim 19 as follovys^ 

19. (New) A robot apparatus including ajGint mechanism comprising: 
a first link* 

a second link connected to said fjfst link being capable of rotating around a 
predetermined axis; 

a motor for rotating said first link around said predetermined axis on the basis of a 
rotation torque output through an outputraxis of the motor; and 

control means for controlling /aid joint mechanism; 
wherein 

said motor has a motor Vase that includes a rotation axis, drive means for driving said 
rotation axis, electric current detection means for detecting an electric current value of the drive 
current of the motor, and external force torque detection means for detecting a torque applied to 
the output axis of the motor based on the electric current value detected by the electric current 
detection means in said motor case, and wherein 

said control m^ans controls said joint mechanism based on said external force torque 
detected by said external force torque detection means. 
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["ple ase add new Claim 20 as follows^ 

20. (New) A robot apparatus having a plurality /of joint mechanisms driven by an 



d^iudlOi Comprising! 

a memory for storing a plurality of values of sel^Weight (tare) torque which are applied to 
each j oint at the time of each posture; 

means for calculating an output torque whi£h drives each of said joints; 

means for calculating an external force' torque applied to said joint by subtracting said 
self-weight (tare) torque from said output torcjue; and 

control means for controlling saija joint mechanism according to said external force 

torque. 



please add new Claim 21 as follows? 
2 1 . (New) The robot apparatu^ of Claim 20, wherein said actuator includes: 

electric current detectio/means for detecting an electric current value of the drive current 
of the actuator; and 

external force torque detection means for detecting a level of torque by an external force 
applied to the output axis of the actuator based on the electric current value detected by said 
electric current detection means. 
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^Please add new Claim 22 as fpllo^T^ 




22. (New) A robot apparatus including a joint jhechanism comprising: 
a first link: 

a second link connected to said yfirst link being capable of rotating around a 
; predeterminated-axis; — 



a motor for rotating said first link around said predetermined axis on the basis of a 
rotation torque output through an outpu/ axis of the motor; and 

control means for controlling said joint mechanism; and wherein: 

said motor has a motor case/that includes servo control means for controlling the motor 
rotation by a servo system; and 

said control means cont/ols said joint mechanism based on said servo control by said 
serve control means. 
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